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IN THE CLAIMS: 

Amend the claims as indicated below. 




1 1 . (currently amended) A method for a spread spectrum detector, comprising the steps 

2 of: 

3 receiving a spread spectrum modulated signal having a Doppler shift error imposed by 

4 movement between a signal source and a receiver; 

5 producing a plurality of complex first correlation values based upon the signal and a 

6 code; 

7 generating a plurality of complex second correlation values respectively from the first 

8 correlation values, wherein generating includes combining a stored, associated, phase shift value 

9 with each of the first correlation values to produce the second correlation values t h e se cond 

10 corr e lation value s boing phas e shifted by roopootiv e diff e rent amounts from corr e sponding fir s t 

11 correlation valuoo, oo that th e second correlation values e xhibit Iqqo of the Doppl e r shift error 

12 than th e first correlation value s; and 

1 3 combining the second correlation values to derive a complex third correlation value that 
1 4, indicates a degree of correspondence of the code with the signal. 

% (original) The method of claim 1 , further comprising the steps of; 
performing the producing, generating, and integrating steps a plurality of times with a 
different code phase of the code each time in order to produce a plurality of third correlation 
values; and 

determining that a particular one of the code phases corresponds to the signal based upon 
the third correlation values. 

1 3, (original) The method of claim 1 , wherein the producing step comprises the steps of: 

2 multiplying chips of the code with signal samples, respectively, to derive multiplication 

3 results; and 

4 adding together the multiplication results to produce the first correlation values. 

1 4, (original) The method of claim 1, wherein the step of generating the second 

2 correlation values comprises the step of combining successive first correlation values with an 
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3 incrementally different phase so that each of the second correlation values is offset by a different 

4 phase shift, 

1 5. (original) The method of claim 1 , wherein the second correlation values axe 

2 combined coherently in the combining step so that the third correlation value comprises a real 

3 number part and an imaginary number part, which are collectively indicative of a magnitude and 

4 a phase. 

1 6. (original) The method of claim 1, wherein the second correlation values are 

2 combined noncoherently in the combining step so that the third correlation value comprises a 

3 magnitude. 

1 1. (original) The method of claim 1, wherein the producing step comprises the step of 

2 using a matched filter to produce the first correlation values. 

1 8. (original) The method of claim 1 , wherein the producing step comprises the step of 
using a digital signal processor to produce the first correlation values. 

(^1 9. (original) The method of claim 1 , wherein the signal is received from a satellite 

2 associated with a global positioning system. 

1 10. (original) The method of claim 1, wherein the signal is a carrier signal modulated 

2 with a repeating code. 

1 11. (original) The method of claim 2, wherein the determining step is performed by a 

2 processor, 

1 12. (original) The method of claim 1, wherein the generating step comprises the step of 

2 combining a phase shift value with each of the first correlation values to produce the second 

3 correlation values. 

1 13. (currently amended) Th e m e thod of claim further A method for a spread 

2 spectrum detector, comprising the steps of: 

3 receiving a spread s pectrum modulated signal having a Doppler shift error imposed bv 
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4 movement between a signal source and a receiver; 

5 producing a plurality of complex first con-elation values based upon the signal and a 

6 code: 

7 generating a plurality of complex second correlation values respectively from the first 

8 correlation values, the second correlation values being phase shifted bv respective different 

9 amounts from corresponding first correlation values, so that the second correlation values exhibit 

10 less of the Doppler shift error than the first correlation values, wherein generating includes 

11 combining a phase shift value with each of the first correlation values to produce the second 

12 correlation values: and 

13 combining the second correlation values to derive a complex third correlation value that 

14 indicates a degree of correspondence of the code with the signal: 

1 5 providing a look-up table storing a plurality of phase shift values; 

1 6 providing a counter that produces indices for the look-up table; 

17 identifying the phase shift value for each of the first correlation values based upon the 

18 indices and the look-up table; and 
multiplying each first correlation value with each phase shift value to produce each 

second correlation value. 

1 14. (currently amended) A spread spectrum detector, comprising: 

2 first means for receiving a spread spectrum modulated signal having a Doppler shift error 

3 imposed by movement between a signal source and a receiver; 

4 second means for producing a plurality of complex first correlation values based upon the 

5 signal and a code; 

6 third means for generating a plurality of complex second correlation values respectively 

7 from the first correlation values, wherein generating includes combining a stored, associated* 

8 phase shift value with each of the first correlation values to produce the second correlation 

9 values the a coond corr e lation values boing pha se shift e d by r e flpeotivo different nm mints frnm 

10 oorrooponding first corr e lation valu e s, so that th e s e cond oorrolation valu e s exhibit less of the 

1 1 Doppler shift error than the first oorrolation values ; and 

12 fourth means for combining the second correlation values to derive a third correlation 
Atty. Docket No. SIRF.P2 1 9-US-U1 -5- 
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13 value that indicates a degree of correspondence of the code with the signal 

1 15. (original) The detector of claim 14, further comprising: 

2 fifth means for determining that a code phage of the code corresponds to the signal based 

3 upon the third correlation value. 

1 16, (original) The detector of claim 14, wherein the second means comprise: 

2 means for multiplying chips of the code with signal samples, respectively, to derive 

3 multiplication results; and 

4 means for adding together the multiplication results to produce the first correlation 

5 values. 

1 17. (original) The detector of claim 14, wherein the third means comprises a means for 

. 2 combining successive first correlation values with an incrementally different phase so that each 

0 /3 of the second correlation values is ofTset by a different phase shift. 

^ f\ 1 18. (original) The detector of claim 14, wherein the fourth means comprises a means for 

yv 2 coherently combining the second correlation values together so that the third correlation value 

3 comprises a real number part and an imaginary number part, which are collectively indicative of 

4 a magnitude and a phase. 

1 19, (original) The detector of claim 14, wherein the fourth means comprises a means for 

2 noncoherently combining the second correlation values together so that the third correlation 

3 value comprises a magnitude and no phase information. 

1 20. (original) The detector of claim 14, wherein the second means comprises a matched 

2 filter means for producing the first correlation values. 

1 21. (original) The detector of claim 14, wherein the second means comprises a digital 

2 signal processor to produce the first correlation values. 

1 22. (original) The detector of claim 14, wherein the signal is received from a satellite 

2 associated with a global positioning system. 
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1 23. (original) The detector of claim 14, wherein the signal is a carrier signal modulated 

2 with a repeating code. 

1 24. (original) The detector of claim 14, wherein the third means comprises means for 

2 combining a phase shift value with each of the first correlation values to produce the second 

3 correlation values. 

1 25. (currently amended) The dotoctor of claim 24, wherein tho third m e ans further 

2 oomprioooA spread spectrum detector, comprising: 

3 first means for receivi ng a spread spectrum modulated signal having a Doppler shift error 

4 imposed b y movement between a signal source and a receiver: 

5 second means for pro ducing a plurality of complex first con-elation values based upon the 

6 signal and a code: 

7 third means for gener ating a plurality of complex second correlation values respectively 
from the first correlation values, the second correlation values being phase shifted by respective 

9 different a mounts from corresponding first correlation values, so that the second correlation 

10 values exhibit less of the Doppler shift error than the first correlation values wherein the third 

11 means comprises* wherein the third means comprises, 

1 2 means for storing a plurality of phase shift values; 

13 means for identifying the phase shift value for each of the first correlation values;-and 

14 means for multiplying each first correlation value with each phase shift value to 

1 5 produce each second correlation value : and 

16 means for combining a phase shift value with each of the first correlation values to 

17 produce the second correlation values: and 

18 fourth means for combining the second conelation values to derive a complex third 

1 9 coiTelation value that indicates a degree of correspondence of the code with the signal . 

1 26. (currently amended) A spread spectrum detector, comprising: 

2 a receiver configured to receive a spread spectrum modulated signal having a Doppler 

3 shift error imposed by movement between a signal source and a receiver; 
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4 a multiplier configured to produce a plurality of complex first correlation values based 

5 upon the signal and a code; 

6 a phase shifter configured to generate a plurality of complex second correlation values 

7 respectively from the first correlation values, wherein generating includes combining a stored 1 

8 associated, phase shift value with each of the first correlation values to produce the second 

9 correlation values t h e se cond correlation vnlu a n being plinna rthiftwj fry r *npnntmn H^ffn^^t 

10 amounts from corrogponding firot correlation valueo, do that tho s e cond correl a tion values exhibit 

1 1 loaa of tho Doppler shift error than th e first correlation valuoq ; and 

1 2 an integrator configured to integrate the second correlation values to derive a third 

13 correlation value that indicates a degree of correspondence of the code with the signal. 

1 27. (original) The spread spectrum detector of claim 26, further comprising; 

2 a processor programmed to determine that a particular one of code phases of the code 

3 corresponds to the signal based upon the third correlation value, 

28, (original) The detector of claim 26, wherein the multiplier comprises: 
a plurality of multipliers configured to multiply chips of each code phase with signal 
samples, respectively, to derive the multiplication results; and 

adders configured to add together the multiplication results to produce the first correlation 

values. 

1 29* (original) The detector of claim 26, wherein the phase shifter is configured to 

2 successively combine first correlation values with an incrementally different phase so that each 

3 of the second correlation values is offset by a different phase shift. 

1 30. (original) The detector of claim 26, wherein the integrator is configured to coherently 

2 combine the second correlation values together so that the third correlation value comprises a 

3 real number part and an imaginary number part, which are collectively indicative of a magnitude 

4 and a phase. 

1 31. (original) The detector of claim 26, wherein the integrator is configured to 

2 noncoherently combine the second correlation values together so that the third correlation value 
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3 comprises a magnitude and no phase information. 

1 32. (original) The detector of claim 26, wherein the multiplier comprises a matched filter 

2 configured to produce the fhrst correlation values. 

1 33 . (original) The detector of claim 26, wherein the multiplier comprises a digital signal 

2 processor to produce the first correlation values. 

1 34, (original) The detector of claim 26 wherein the signal is received from a satellite 

2 associated with a global positioning system. 

1 35. (original) The detector of claim 26 9 wherein the signal is a carrier signal modulated 

2 with a repeating code. 

36. (original) The detector of claim 26, wherein the phase shifter comprises a mixer for 
combining a phase shift value with each of the first correlation values to produce the second 
correlation values. 

1 37. (currently amended) The d e t e ctor of claim 36, wherein tho phaflo shift e r furth e r 

2 e e mpris e sA spread spectrum detector, comprising : 

3 a receiver configured to receive a spread spectrum modulated signal having a Dopp ler 

4 shift error imposed bv movement between a signal source and a receiver: 

5 a multiplier configured to produce a plurality of complex first correlation values based 

6 upon the signal and a code: 

7 a phase shifter configured to generate a plurality of complex second correlation values 

8 respectively from the first correlation values, the second correlation values being phase shifted bv 

9 respective different amounts from corresponding first correlation values, so that the second 

10 correlation values exhibit less of the Doroler shift error than the first correlation values, wherein 

11 the phase shifter comprises a mixer for combining a phase shift value with each of the first 

12 correlation values to produce the second correlation values: 

13 an integrator configured to integrate the second correlation values to derive a third 

14 correlation value that indicates a degree of correspondence of the code with the signal: 
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15 a memory for storing a plurality of phase shift values; and 

1 6 a counter producing addresses in the memory to identify phase shift values for the first 

1 7 correlation values, respectively* 

1 38. (currently amended) A computer readable medium having a program for operating a 

2 spread spectrum detector, the program comprising: 

3 first logic configured to receive a spread spectrum modulated signal having a Doppler 

4 shift error imposed by movement between a signal source and a receiver; 

5 second logic configured to produce a plurality of complex first correlation values based 

6 upon the signal and a code; 

7 third logic configured to generate a plurality of complex second correlation values 

8 respectively from the first correlation values, wherein generating inc ludes combining a stored 

9 associated, phase shift value with each of the first correlation values to produce the second 
10 correlation values t h e aeoond corr e lation valueo botng phage s hift e d hy rafipflntivn HifFmrmt 

' )f 11 amounts from corresponding first correlation valuog, so that the second correlation valu e s e xhibit 
l e ss of the Dopplor shift error than the first corr e lation value s; and 

13 fourth logic configured to combine the second correlation values to derive a complex 

14 third correlation value that indicates a degree of correspondence of the code with the signal. 



X 12 



1 39. (original) The computer readable medium as defined in claim 38, further comprising: 

2 fifth logic configured to cause the second, third and fourth logics to perform the 

3 producing, generating, and combining steps a plurality of times with a different code phase of the 

4 code each time in order to produce a plurality of third correlation values; and 

5 sixth logic configured to determine that a particular one of the code phases corresponds to 

6 the signal based upon the third correlation values, 

1 40. (original) The computer readable medium as defined in claim 38, wherein the second 

2 logic comprises: 

3 logic configured to multiply chips of the code with signal samples, respectively, to derive 

4 the multiplication results; and 

5 logic configured to add together the multiplication results to produce the first correlation 
Atty. Docket No. SIRF.P2 1 9-US-U1 -10- 
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6 values. 

1 41. (original) The computer readable medium as defined in claim 38, wherein the third 

2 logic comprises logic configured to combine successive first correlation values with an 

3 incrementally different phase so that each of the second correlation values is offset by a different 

4 phase shift. 

1 42. (original) The computer readable medium as defined in claim 38, wherein the fourth 

2 logic comprises logic to coherently combine the second correlation values to produce the third 

3 correlation value so that the third correlation value comprises a real number part and an 

4 imaginary number part, which are collectively indicative of a magnitude and a phase. 

1 43* (original) The computer readable medium as defined in claim 38, wherein the fourth 

2 logic comprises logic to noncoherently combine the second correlation values to produce the 

3 third coixelation value so that the third correlation value comprises a magnitude without phase 
\ t 4 information. 

vv 

x jA 1 44. (original) The computer readable medium as defined in claim 38, wherein the second 

2 logic comprises logic configured to use a matched filter to produce the first correlation values. 

1 45. (original) The computer readable medium as defined in claim 38, wherein the second 

2 logic comprises logic configured to use a digital signal processor to produce the first correlation 

3 values. 

1 46, (original) The computer readable medium as defined in claim 38, wherein the first 

2 logic is configured to receive a signal from a satellite associated with a global positioning system. 

1 47. (original) The computer readable medium as defined in claim 38, wherein the first 

2 logic is configured to receive a carrier signal modulated with a repeating code. 

1 48. (original) The computer readable medium as defined in claim 38, wherein the third 

2 logic comprises logic configured to combine a phase shift value with each of the first correlation 

3 values to produce the second correlation values. 
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1 49. (currently amended) The computer readabl e m e dium as d e fin e d in claim 4 8 , whcrom 

2 tfao third logic oompriaos A computer readable medium having a program for operating a spread 

3 spectrum detector, the program comprising : 

4 first logic configured to receive a spread spectrum modulated signal having a Dopnler 

5 shift error imposed by movement between a signal source and a receiver: 

6 second logic configured to produce a plurality of complex first correlation values based 

7 upon the signal and a code: 

8 third logic configured to generate a plurality of complex second correlation values 

9 respectively from the first correlation values, the second correlation values being phase shifted bv 

10 respective different am ounts from corresponding first correlation values, so that the second 

11 correlation values exhibit less of the Donnler shift error than the first con-elation values wherejfl 

12 the third logic comprises. 

1 3 a look-up table storing a plurality of phase shift values; 

1 4 a counter that produces indices for the look-up table; and 

15 a multiplier to multiply each first correlation value with a phase shift value to produce 

16 a second correlation valu e: and 

17 fourth logic configured to combine the second correlation values to derive a complex 

18 third correlation value that indicates a degree of correspondence of the code with the signal . 

1 50. (currently amended) A GPS receiver, comprising: 

2 a first GPS antenna coupled to a digital memory, the digital memory storing first digitized 

3 signals obtained through the first GPS antenna; 

4 a second GPS antenna coupled to the digital memory, the digital memory storing second 

5 digitized signals obtained through the second GPS antenna; 

6 a digital processor coupled to the digital memory, the digital processor processing the first 

7 digitized signals after being stored in the digital memory to provide the first position information 

8 and processing the second digitized signals after being stored in the digital memory to provide 

9 second position information; 

10 a receiver configured to receive a spread spectrum modulated signal having a Doppler 

1 1 shift error imposed by movement between a signal source and a receiver; 
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12 a multiplier configured to produce a plurality of complex first comelation values based 

1 3 upon the signal and a code; 

14 a phase shifter configured to generate a plurality of complex second correlation values 

1 5 respectively from the first correlation values, wherein generating includes combining a stored, 

16 asso c iated , phase shift value with each of the first correlation values to produce the second 

17 correlation valuesfe e second oorrolation valu e g being phas e ohiftod by roopeotivo different 

18 amounts from oorrosponding firgt correlation valueo, oo that the oooond corr e lation values e xhibit 

19 l e aa of tho Dopplor ohift e rror than th e firat correlation values ; and 

20 a n integrator configured to integrate the second correlation values to derive a third 

2 1 correlation value that indicateswdieate a degree of correspondence of the code with the signal. 

1 51. (currently amended) A method of operating a GPS receiver, the method comprising: 

receiving first GPS signals through a first GPS antenna; 

digitizing the first GPS signals to provide first digitized signals and storing the first 
digitized signals in a first digital memory; 

receiving second GPS signals through a second GPS antenna; 
digitizing the second GPS signals to provide second digitized signals and storing the 
second digitized signals in one of the first digital memory and a second digital memory; 

processing in a digital processor the stored first digitized signals to provide a first position 
9 information and processing the stored second digitized signals to provide a second position 

10 information; 

1 1 selecting one of the first position information and the second position information to 

12 provide a selected position information; and 

13 when performing the processing step, performing the following steps upon each of the 

14 first and second GPS signals; 

1 ^ producing a plurality of complex first correlation values based upon the signal and a 

16 code; 

1 7 generating a plurality of complex second correlation values respectively from the first 

1 8 correlation values, wherein ge nerating includes combining a stored, associated, phase 

19 shift value with each of the first co n-elation values to produce the second correlation 
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20 vajue gtho oooond correlation values boing phase ahiftod by rospeotivc different amounts 

21 from oorrooponding fast oorrolation valuoo, qo that tho oooond correlation values exhibit 

22 le sg of tho Doppl e r ohift error than the firat correlation values ; and 

23 combining the second correlation values to derive a complex third correlation value 

24 that indicates a degree of correspondence of the code with the signal. 

1 52. (currently amended) A method for determining a position of a mobile global 

2 positioning system receiver, the mobile global positioning receiver receiving global positioning 

3 system signals from at least one of a plurality of global positioning system (GPS) satellites, the 

4 method comprising: 

5 receiving a cellular communication signal in a mobile communication receiver coupled to 

6 the mobile global positioning system receiver, the cellular communication signal having a time 

7 indicator which represents a time event; 

8 associating the time indicator with data representing a time of arrival of a GPS satellite 

9 signal at the mobile global positioning system receiver; 



ylO determining position information of the mobile global positioning system receiver, 

An 



0 rtO^ 1 1 wheiein data re P resentin fi * e time of arrival of the GPS satellite signal and the time indicator 

1 2 are used to determine the position information of the mobile global positioning system receiver 

13 and wherein the cellular communication signal supports 2-way communications; and 

1 4 when performing the determining step, performing the following steps: 

1 5 producing a plurality of complex first correlation values based upon a signal and a 

16 code; 

17 generating a plurality of complex second correlation values respectively from the first 

1 8 correlation values, wherein generating includes combining a stored, associated, phase 

19 shift value with each of the first correlation values to produce the second correlation 

20 yalues th e second oory e lation valuoo being phooo ahiftod by respective different amount s 

21 from corresponding firot correlation values, s o that tho o ooond correlation - valu e s exhibit 

22 lego of tho Doppler ohift error than tho firat corr e lation valuoo ; and 

23 combining the second correlation values to derive a complex third correlation value 

24 that indicates a degree of correspondence of the code with the signal. 

• Atty. Docket No. SIRF.P219-US-U1 -14- 



PAGE 21/35 * RCVD AT 12/2312003 7:34:29 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/3 * DNIS:8729306 * CSID:408 236 6641 * DURATION (mm-ss):12-18 



12/23/2003 16:35 408-236-6641 SG&C LLP PAGE 22 



t 53. (currently amended) A method of operating a global positioning system (GPS) 

2 receiver, comprising: 

3 sensing whether GPS signals are capable of being received from GPS satellites and 

4 providing an activation signal when GPS signals are capable of being received; 

5 maintaining the GPS receiver in a low power state; 

6 activating the GPS receiver from the low power state upon detecting the activation signal; 

7 producing a plurality of complex first correlation values based upon a GPS signal and a 

8 code; 

9 generating a plurality of complex second correlation values respectively from the first 

10 correlation values, wherein generating includes combining a stored, associated, phase shift value 

11 with each of the first c o rrelation values to produce the second correlation value st ho oooond 

12 corr e lation vflluop being phaoo ohift e d by resp eo tivo differ e nt omounto from corresponding firot 

13 correlation valuoo, oo that th e second corr e lation valuoo e xhibit l e as of the Doppler shift error 

14 than tho fir s t correlation values ; and 

15 combining the second correlation values to derive a complex third correlation value that 
indicates a degree of correspondence of the code with the signal. 

1 54. (currently amended) A method for using a dual mode GPS receiver, the method 

2 comprising the steps of: 

3 activating the GPS receiver m a first mode of operation including, 

4 receiving GPS signals from in view satellites; 
downconverting and demodulating the GPS signals to extract Doppler information 

6 regarding in view satellites and to compute pseudorange information; 

7 storing the Doppler information; 

8 detecting when the GPS information is experiencing blockage conditions and activating a 

9 second mode of operation in response thereto, the second mode including, digitizing the GPS 

10 signals at a predetermined rate to produce sampled GPS signals; and 

1 1 receiving a signal having a Doppler shift error imposed by movement between a signal 

12 source and the GPS receiver; 

1 3 producing a plurality of complex first correlation values based upon the signal and a 
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14 code; 

1 5 generating a plurality of complex second correlation values respectively from the first 

1 6 correlation values, wherein ge nerating includes combining a stored, associated, phase shift value 
* 7 with each of the first co rrelation values to produce the second correlation va^ i^tl™ nnr.nTiH 
18 correlation valuo o being phaoo ohiftcd by rospcotivo different amounts from corresponding firot 
*9 correlation voluoo, pq that the oooond correlation value s e xhibit leoo of tho Dopplor shift error 

20 t han th e firat correlation valuog ; and 

2 1 combining the second correlation values to derive a complex third correlation value that 

22 indicates a degree of correspondence of the code with the signal. 

1 55. (currently amended) In a method for determining the position of a remote unit, a 

2 process comprising; 

3 receiving, at the remote unit from a transmission cell in a cellular communication system, 

4 a Doppler information of a satellite in view of the remote unit; 

5 computing, in a remote unit, position information for the satellite by using the Doppler 

6 information without receiving and without using satellite ephemeris information; 

7 when computing the position information, performing the following steps: 

8 producing a plurality of complex first correlation values based upon the signal and a 

9 code; 

1 0 generating a plurality of complex second correlation values respectively from the first 

1 1 correlation values, wherein generating includes combining a stored, associated, phase 

12 shift value with each of the first correlation values to produce the second correlation 

13 values th e s e cond oorrolation valu e s being phage shift e d by reopootivo different amounts 

14 jfram corr e sponding fir s t corr e lation valuofl, so that th e second corr e lation values exhibit 

1 5 l e so of tho Doppler shift error than th e firot corr e lation value s; and 

1 6 combining the second correlation values to derive a complex third correlation value 

17 that indicates a degree of correspondence of the code with the signal. 

1 56, (currently amended) A method of using a base station for providing a 

2 communications link to a mobile GPS unit, the method comprising: 

3 determining Doppler information of a satellite in view of the mobile GPS unit, wherein 
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the Doppler information is used by the mobile GPS unit to determine a position infonnation for 
the satellite; 

transmitting from a transmission cell in a cellular communication system the Doppler 
information of the satellite in view to the mobile GPS unit wherein the mobile GPS unit 
determines the position information without receiving and without using satellite ephemeris 
information; 

when performing the determining step, performing the following steps: 

receiving a signal having a Doppler shift error imposed by movement between a 
satellite and a GPS receiver producing a plurality of complex fiuret correlation values 
based upon the signal and a code; 

generating a plurality of complex second correlation values respectively from the first 
correlation values, wherein generating includes combining a stored associated, phase 
shift value with each of the first correlation values to produce the second correlation 
yalues th e aooond correlation values boing phas e shiftod by ro s p e otiv e different amounto 
from corresponding first correlation values, so that the aooond corr e lation valuoa oxhibit 
toss - of the Doppler ah i ft error than the firot correlation value s; and 

combining the second correlation values to derive a complex third correlation value 
that indicates a degree of correspondence of the code with the signal 



57. (currently amended) A method of determining the location of a remote object 

2 comprising the steps of; 

3 transporting a positioning sensor to a remote object; 

4 repositioning the positioning sensor to a fix position such that the positioning sensor is 

5 capable of receiving positioning signals, the fix position being in a known position relative to the 

6 position of the remote sensor; 
storing a predetermined amount of data in the positioning sensor while the positioning 

8 sensor is located at the fix position, the data comprising the positioning signals; 

9 processing the data to determine the location of the fix position; 

10 computing the location of the remote object using the location of the fix position; and 

1 1 when performing the processing steps, performing the following steps: 
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12 producing a plurality of complex first correlation values based upon the signal and a 

13 code; 

generating a plurality of complex second correlation values respectively from the first 
correlation values, wherein generating includes co mbining a stored, associated. 
shift value with each of the first correlation v a lues to produce the second ^rm| fl ^. 

17 yalugn t h n nnn rmd oo im lmi u n yralues being phaoo - shift e d by r e sp e ctive different amounts 

18 from oorrooponding fin* correlation vohmn, m tw+>,n ™nn rr | relati o n volu o o oj ihibit 

19 te ofl of the Dopplcr ahift error than the fir o t corr e lation value s?; and 

20 combining the second correlation values to derive a complex third correlation value 

2 1 that indicates a degree of correspondence of the code with the signal, 

1 58. (currently amended) A method of tracking a remote object comprising the steps of: 

2 fitting a remote object with a positioning sensor configured to receive and store 

3 positioning information when the remote object is in a fix position; 
positioning the remote object in a fix position such that the positioning sensor is capable 



^ 5 of detecting an activation signal; 



^0 V 6 processing and storing a predetermined amount of data in the positioning sensor, the data 

7 comprising position information; 

8 processing the data to determine the location of the fix position; 

9 when processing the data, performing the following steps: 

10 producing a plurality of complex first correlation values based upon the signal and a 

1 1 code; 

1 2 generating a plurality of complex second correlation values respectively from the first 

1 3 correlation values, wherein gen erating includes combining a stored, associated, p ha se shift value 

14 with each of the first correlation val u es to produce the second correlation value st h e n e onnH 

15 correlation valuoa being phase shifted by rogpeotivo different amounts from corresponding first 

16 ootrolation wluo a , a o that the oocond correlation values exhibit logo of th e Doppler s hift error 

17 fean th e first oorrolation valuoa ; and 

1 8 combining the second correlation values to derive a complex third correlation value 

1 9 that indicates a degree of correspondence of the code with the signal. 
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1 59. (currently amended) A computer readable medium containing a computer program 

2 having executable code for a GPS receiver, the computer program comprising: 

3 first instructions for receiving GPS signals from in view satellites, the GPS signals 

4 comprising pseudorandom (FN) codes; 

5 second instructions for digitizing the GPS signals at a predetermined rate to produce 

6 sampled GPS signals; 

7 third instructions for storing the sampled GPS signals in a memory; and 

8 fourth instructions for processing the sampled GPS signal by performing a plurality of 

9 convolutions on the sampled GPS signals, the processing comprising performing the plurality of 

1 0 convolutions on a corresponding plurality of blocks of the sampled GPS signals to provide a 

1 1 plurality of corresponding results of each convolution and summing a plurality of mathematical 

12 representations of the plurality of corresponding results to obtain a first position information; and 

1 3 wherein the fourth in instructions are designed to: 

1 4 produce a plurality of complex first correlation values based upon the signal and a 

15 code^ 

1 6 generate a plurality of complex second correlation values respectively from the first 

17 correlation values, wherein generating includes combining a stored, associated, phase 

18 shift valu e with each of the first correlation values to produce the second correlation 

19 yalue gth e se cond correlation valu e q b e ing phoao ahiftod by resp e ctive different amounts 

20 from c o rr e sponding first correlation valu e s, so tha ^ the s e cond corr e lation values exhibit 

21 leoo of tho Doppler shift orror than the first correlation valuog ; and 

.22 combine the second correlation values to derive a complex third correlation value that 

23 indicates a degree of correspondence of the code with the signal. 

1 60. (currently amended) A computer readable medium containing an executable 

2 computer program for use in a digital processing system, the executable computer program when 

3 executed in the digital processing system causing the digital processing system to perform the 

4 steps of: 

5 performing a plurality of convolutions of a corresponding plurality of blocks of sampled 

6 GPS signals to provide a plurality of corresponding results of each convolution; 
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7 summing a plurality of mathematical representations of the plurality of corresponding 

8 results to obtain a first position information; and 

9 when performing the plurality of convolutions step, performing at least the following 

1 0 steps: 

1 1 producing a plurality of complex first correlation values based upon the signal and a 

12 code; 

13 generating a plurality of complex second correlation values respectively from the first 

14 correlation values, wherei n generating includes combining n stored, associated, phase 

15 shift value with each of the first corr elation values to produce the second correlation 

16 yalugs th e oooond correlation valuoo being phaoo shifted by roapootivo different amoun ts 

17 ft em corr e sponding firat correlation valuer, so that tho second corrolation values exhibit 

18 leoo of tho Dopplor ohift error than the firot corr e lation values ; and 

19 combining the second correlation values to derive a complex third correlation value 

20 that indicates a degree of correspondence of the code with the signal 

61 . (currently amended) A method of calibrating a local oscillator in a mobile GPS 

2 receiver, the method comprising: 

3 receiving a precision carrier frequency signal from a source providing the precision 

4 carrier frequency; 

5 automatically locking to the precision carrier frequency signal and providing a reference 

6 signal; 

7 calibrating the local oscillator with the reference signal, the local oscillator being used to 

8 acquire GPS signals; 

9 receiving a signal having a Doppler shift error imposed by movement between a signal 

1 0 source and the GPS receiver; 

1 1 producing a plurality of complex first correlation values based upon the signal and a 

12 code; 

1 3 generating a plurality of complex second correlation values respectively from the first 

1 4 correlation values, wherein generating includes combining a stored, associated phase shift value 

15 with each of the first correlation values to produc e the second correlation values& e-fl***w»d 
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16 corrolation valuoa being phage ohiftod by respootivo different amounta from corresponding firs* 

17 correlation valuos, go that tho s e cond corrolation valuca exhibit I033 of tbo Doppler shift error 

18 than tho first correlation valuoo ; and 

1 9 combining the second correlation values to derive a complex third correlation value that 

20 indicates a degree of correspondence of the code with the signal. 

1 62. (currently amended) A method of using a base station to calibrate a local oscillator in 

2 a mobile GPS receiver, the method comprising: 

3 producing a first reference signal having a precision frequency; 

4 modulating the first reference signal with a data signal to provide a precision carrier 

5 frequency signal; 

6 transmitting the precision carrier frequency signal to the mobile GPS receiver, the 

7 precision carrier frequency signal being used to calibrate a local oscillator in the mobile GPS 

8 receiver, the local oscillator being used to acquire GPS signals; 

9 receiving a spread spectrum signal having a Doppler shift error imposed by movement 
^' 10 between a signal source and the GPS receiver; 

1 1 producing a plurality of complex first correlation values based upon the signal and a 

12 code; 

13 generating a plurality of complex second correlation values respectively from the first 

14 correlation values, wherein generating includes combining a stored, associated, phase shift value 

15 with each of the first correlation values to produce the second conrelation values the-second 

16 correlation valu e s b e ing phaso ahifted by respective diff e rent amounts from corresponding firot 

17 oorrolation valu e s, so that tho oooond correlation valuoo oxhibjt l e ss of the Dopplor flhift orror 

18 than tho fir s t coxr e lation valuoa ; and 

1 9 combining the second correlation values to derive a complex third correlation value that 

20 indicates a degree of correspondence of the code with the signal. 

1 63. (currently amended) A method of deriving a local oscillator signal in a mobile GPS 

2 receiver, the method comprising: 

3 receiving a precision carrier frequency signal from a source providing the precision 

4 carrier frequency signal; 
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5 automatically locking to the precision carrier frequency signal and providing a reference 

6 signal; 

7 using the reference signal to provide a local oscillator signal to acquire GPS signals; 

8 receiving a spread spectrum signal having a Doppler shift error imposed by movement 

9 between a signal source and the GPS receiver; 

10 producing a plurality of complex first correlation values based upon the signal and a 

1 1 code; 

12 generating a plurality of complex second correlation values respectively from the first 

1 3 correlation values, wherein generating incl udes combining a stored, associated, phase shift value 

14 with each of the first c orrelation values to produce the second correlation va1uesth e c ocond 

15 correlation valu e s being - phaoo shifted by roopootiv e different amounts from corrooponding firot 

16 corr e lation valu e s, so that the sooond correlation valu e s csthibit loss of the Dopplor shift error 

17 than tho fir s t corr e lation values ; and 

/l 8 combining the second correlation values to derive a complex third correlation value that 

^ 19 indicates a degree of correspondence of the code with the signal. 

1 64. (currently amended) A method of processing position information, the method 

2 comprising: 

3 receiving SPS signals from at least one SPS satellite; 

4 transmitting cell based communication signals between a communication system coupled 

5 to the SPS receiver and a first cell based transceiver which is remotely positioned relative to the 

6 SPS receiver wherein the cell based communication signals are wireless; 

7 determining a first time measurement which represents a time of travel of a message in 

8 the cell based communication signals in a cell based communication system which comprises a 

9 first cell based transceiver and the communications system; 

1 0 determining a second time measurement which represents a time of travel of the SPS 

1 1 signals; 

1 2 determining a position of the SPS receiver from at least one of the first time measurement 

13 and the second time measurement, wherein the cell based communication signals are capable of 

1 4 communicating data messages in a two-way direction between the first cell based transceiver and 
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1 5 the communication system; and 

1 6 performing the following steps during at least one of the determining steps: 

17 producing a plurality of complex first correlation values based upon the signal and a 

18 code; 

19 generating a plurality of complex second correlation values respectively from the first 

20 correlation values, wherein generating includes combining a stored, associated, phase 

21 shift value with each of the first correlation values to produce the second correlation 

22 yalues tho o o o ond oorr e lotion valuoo being phao e ahiftod by r oa p o otiv e diff e rent amounts 

23 from corresponding first oorrelotion valuoa, ao that th e s e cond correlation values e xhibit 

24 loss of the Dopplor shift e rror than the firot correlation values ; and 

25 combining the second correlation values to derive a complex third correlation value 

26 that indicates a degree of correspondence of the code with the signal. 




1 65. (currently amended) A method of processing position information in a digital 

2 processing system, the method comprising: 

3 determining a first time measurement which represents a time of travel of a message in 



& 4 cell based communication signals in a cell based communication system which comprises a first 

5 cell based transceiver which communicates with the digital processing system and a 

6 communication system which communicates in a wireless manner with the first cell based 

7 transceiver; 

8 determining a position of a SPS receiver from at least the first time measurement and a 

9 second time measurement which represents a time of travel of SPS signals received at the SPS 

1 0 receiver which is integrated with the communication system and is remotely located relative to 

1 1 the first cell based transceiver and the digital processing system, wherein the cell baaed 

1 2 communication signals are capable of communicating messages from the communication system 

13 to the first cell based transceiver; and 



1 4 performing the following steps when determining the position: 

1 5 receiving a signal having a Doppler shift error imposed by movement between a 

16 signal source and the GPS receiver; 

1 7 producing a plurality of complex first correlation values based upon an SPS signal 
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18 and a code; 

19 generating a plurality of complex second correlation values respectively from the first 

20 correlation values, wherein generating includes combining a stored, associated, phase 

21 shift value with each of the first correlation values to produce the second correlation 

22 yaluestho aooond correlation values b e ing phaao shift e d by respeotivo different amounts 

23 from corresponding firot correlation values, oo that the s e cond oorrolation valu es exhibit 

24 tess- of th e Doppler shift orror than the fir s t corr e lation valuoo ; and 

25 combining the second correlation values to derive a complex third correlation value 

26 that indicates a degree of correspondence of the code with the signal. 

1 66. (currently amended) A method of controlling a communication link and processing 

2 data representative of GPS signals from at least one satellite in a GPS receiver, the method 

3 comprising: 

4 processing the data representative of GPS signals from at least one satellite in a 

5 processing unit, including performing a correlation function to determine a pseudorange based on 

6 the data representative of GPS signals; 

7 controlling communication signals through the communication link by using the 

8 processing unit to perform the controlling and wherein the processing unit performs 

9 demodulation of communication signals sent to the GPS receiver; and 

1 0 when performing the processing step, performing at least the following steps; 

1 1 receiving a signal having a Doppler shift error imposed by movement between a 

12 signal source and the GPS receiver; 

13 producing a plurality of complex first correlation values based upon the signal and a 

14 code; 

1 5 generating a plurality of complex second correlation values respectively from the first 

1 6 correlation values, wherein generating inclu des combining a stored, associated, phase 

1 7 shift value with each of the first correlation values to produce the second correlation 

1 8 yalue sth e s e cond corr e lation valueo boing phas e s hift e d by roflpoctivo different amounts 

19 from corresponding firot oorrolation value s , oo that the s e cond corr e lation valu e s exhibit 

20 teafr of th e Doppler ahift orror than tho first correlation valueo ; and 
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combining the second correlation values to derive a complex third correlation value 
that indicates a degree of correspondence of the code with the signal. 
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